Cerebellar GABA(A) receptor alterations in hypoxic neonatal rats: Role of glucose, oxygen and epinephrine supplementation.
Hypoxia in neonates causes dysfunction of excitatory and inhibitory neurotransmission resulting in permanent brain damage. The present study is to understand the cerebellar GABA(A) receptor alterations and neuroprotective effect of glucose supplementation prior to current sequence of resuscitation - oxygen and epinephrine supplementation in hypoxic neonatal rats. Hypoxic insult caused a significant decrease in GABA(A) receptor number along with down regulated expression of GABA(Aα1,) GABA(Aα5), GABA(Aδ) and GABA(Aγ3) receptor subunits in the cerebellum which accounts for the respiratory inhibition. Hypoxic rats supplemented with glucose alone and with oxygen showed a reversal of the receptor alterations and changes in GABA(A) receptor subunits expression to near control. Glucose can reduce ATP-depletion-induced alterations in GABA receptors, thereby assisting in overcoming the neuronal damage caused by hypoxia. Resuscitation with oxygen alone and epinephrine was less effective in reversing the receptor alterations. The reduction in the GABA(A) receptors functional regulation during hypoxia plays an important role in cerebellar damage. Resuscitation with glucose alone and glucose with oxygenation to hypoxic neonatal rats helps in protecting the brain from severe hypoxic damage.